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.[0051] According to Fig. 7, the switch 21a of the relay 21 is 
connected to the terminal 21c of the relay 21. The switch 
22a of the relay 22 is connected to the terminal 22b of the 
relay 22. In this state, one of the transducers 16 (see Fig. 
3 also) is vibrated by the oscillator 15. Fig. 7 illustrates 
only the operating portion of one of the carriers (1: see Fig. 
1) . One of the transducers in the operating portion (not 
shown) of the other carrier is vibrated in the same manner. 
[0052] When one of the transducers 16 is vibrated as 
described above, the vibrating bodies 3 (see Fig. 1) vibrate 
in a vertical vibration mode. As a result, sound wave is 
radiated from the surfaces of the vibrating bodies 3. In 
this state, the object 7 is provided on the vibrating bodies 
3 as shown in Figs. 1 to 4 . The object 7 levitates from the 
surfaces of the vibrating bodies 3 by the radiation pressure 
of the sound wave. The distance between the object 7 and the 
surfaces of the vibrating bodies 3 is e l (see Fig. 3). 
[0053] The vibration of one of the transducers 16 shown in 
Fig. 7 (see also Fig. 3) causes the object 7 to levitate on 
the vibrating bodies 3. Simultaneously, the vibration of the 
vibrating bodies 3 is transmitted to the other transducer 16 
shown also in Fig. 7 (see also Fig. 3). The other transducer 
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16 converts the ultrasonic energy, which is mechanical energy, 
into electrical energy. The electrical energy flows through 
a circuit, which is formed of the loading resistor R and the 
inductor L. The electrical energy is thus converted into 
joule heat and released. Then, the wave of vibration applied 
to the vibrating bodies 3 becomes a traveling wave. As a 
result, the object 7 rides the traveling wave and is carried 
in one direction as indicated by an arrow G (See Figs. 1 and 
3) . 

[0054] The details of the energy conversion are described 
below. The electrical energy is converted into joule heat by 
the loading resistor R and then consumed. The inductor L, 
which provides the maximum efficiency, is used to perform a 
matching operation of the energy conversion. 

[0055] When the object 7 is carried in the direction of the 
arrow G as described above, the object 7 is passed through 
the detecting positions of the photosensors 24, 25 
successively as shown in Fig. 1. In this case, detecting 
signals indicating the passing of the object 7 are issued 
from the two photosensors 24, 25. A controller (not shown) 
for controlling the operation of the object carrier includes 
a microprocessor. The controller confirms the direction to 
which the object is carried based on the order of the 
detection signals received from the photosensors 24, 25. 
After receiving the detection signals from the photosensors 
24, 25, the controller changes the state of switches 21a, 22a 
of the relays 21, 22, which is shown in. Fig. 7. 

[0056] When the switches 21a, 22a of the relays 21, 22 are 
changed and the switches 21a, 22a contact the other terminals 
21b, 21c of the relays, the direction of the traveling wave 
is reversed. Therefore, the object 7 decelerates and stops, 
then immediately carried to the other direction' with respect 
to the direction indicated by the arrow G. When changing 
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directions, the object 7 is carried along a certain distance 
by its inertia before it stops. This is the reason for 
locating the photosensors 24, 25 at the inner side from the 
associated ends of the object carrying path by a 
predetermined distance as described above. Locating the 
photosensors 24, 25 as described above prevents the object 7 
from dropping by traveling longer than the object carrying 
path due to its inertia. - 
[0057] As it is obvious from the above description, one of 
the transducers 16 generates the ultrasonic energy in the 
state illustrated in Fig. 7. Simultaneously, the other 
transducer 16 converts the ultrasonic energy to the 
electrical energy by the cooperative operation with the 
circuit, which is formed of the inductor L and the loading 
resistor R. This functions as the energy converting means 
for converting the sound wave to the traveling wave. The 
energy converting means functions as the carrying means for 
carrying the object 7. 

[0058] The carrying means for carrying the object 7 is not 
limited to the energy converting means but several structures 
may be applied. For example, the object carrier may be 
inclined such that the object is carried by the gravity or 
compressed air may be blown from behind the object 7. In 
other words, any structure that applies thrust to the object 
7 may be used. 

[0059] In this embodiment, as described above, the ultrasonic 
vibration generator 14 is provided on each end along the 
length of the vibrating body 3 (see Fig. 1). By selectively 
converting the ultrasonic energy, which is generated by both 
ultrasonic vibration generators 14, the object 7 can be 
carried in two opposite directions. 
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(54) ARTICLE CARRIER DEVICE WITH ARTICLE FLOATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To smoothly carry articles having 
large forms on an identical phase and uniform traveling wave by 
floating the articles on the surface of a vibration body by the 
sound wave emitting pressure of the vibration body so as to 
carry the articles. 

SOLUTION: The wave of vibration produced in both vibration 
bodies 3 becomes a traveling wave and an article 7 is carried on 
this traveling wave in one direction indicated by an arrow G. The 
article 7 is passed through detecting positions of photosensors ' 
24 and 25 successively. In this case, detecting signals indicating 
the passing of the article 7 are issued from the two 
photosensors 24 and 25. A control part for controlling the 
operation of an article carrier device confirms the carrying 
direction of the article based on the order of the detecting 
signals issued from the photosensors 24 and 25. After obtaining 
the detecting signals from both of the photosensors 24 and 25, 
the control part changes the switches of both relays. Thus, 
traveling waves having identical phases and uniform vibration 
distribution are obtained and the article is smoothly carried. 
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